Chronic hyperinsulinemia enhances adrenergic vasoconstriction and decreases calcitonin gene-related peptide-containing nerve-mediated vasodilation in pithed rats.
The present study investigated the influence of chronic hyperinsulinemia on vascular responsiveness induced by adrenergic nerves and calcitonin gene-related peptide-containing (CGRPergic) nerves in pithed rats with insulin resistance. Male Wistar rats (6 weeks old) received 15% fructose solution in drinking fluid for 10 weeks (fructose-drinking rats: FDR), which resulted in significant increases in plasma levels of insulin, total cholesterol and triglyceride, and systolic blood pressure, as compared with control rats. Pithed FDR showed greater adrenergic nerve-mediated pressor response to spinal cord stimulation (SCS) at the lower thoracic vertebra (Th 9-12) and pressor response to exogenous noradrenaline than control rats. In pithed FDR with blood pressure artificially increased by continuous infusion of methoxamine and blockade of autonomic ganglia by hexamethonium, CGRPergic nerve-mediated depressor responses to SCS were significantly smaller than those in control rats, but depressor responses to other vasodilators such as acetylcholine, CGRP and sodium nitroprusside were similar to those in control rats. These results suggest that chronic hyperinsulinemia in FDR facilitates adrenergic nerve-mediated vasoconstriction, which is associated with attenuated CGRPergic nerve-mediated vasodilation.